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On January 19, 1999, the Hedlth Effects Divison’'s Hazard | dentification Assessment Review
Committee (HIARC) evauated the toxicology data base of acifluorfen and sdected the toxicologica
endpoints for acute and chronic dietary, occupationd and resdentia (derma and inhaation) exposure
risk assessments. During this mesting, two issues, which required further evauation of the available
data, were unresolved. The issues were to support (or do not support) requiring a developmental
neurotoxicity study based on a literature review of neurotoxicity data on structuraly related compounds
(oxyfluorfen, nitrofen, fomesafen, and lactofen) and to make susceptibility determination based on
review of a second developmentd toxicity study in rabbits (1976 study).

On February 11, 1999, the HIARC revisited acifluorfen to resolve the two remaining issues. The
HIARC adso addressed the potentia enhanced sengtivity of infants and children from exposure to
acifluorfen asrequired by the Food Quality Protection Act (FQPA) of 1996. The Committeg's



conclusions are presented in this report.
Committee Membersin Attendance

January 19, 1999

Members present were David Anderson, Bill Burnam, Virginia Dobozy, PamdaHurley, Mike loannou,
Tina Levine, Nicole Paguette, Kathleen Raffagle, PV Shah, Pauline Wagner, and Brenda Tarplee
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and Nancy McCarroll. Datawere presented by Paul Chin of Reregistration Branch I.. Also, in
attendance were Whang Phang, Catherine Joseph, and Ed Budd.
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Nancy McCarroll. Datawere presented by Paul Chin of Reregidtration Branch I. Also, in attendance
were Whang Phang and S. Diwan.
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. INTRODUCTION

ACIFLUORFEN (Sodium 5-[2-chloro-4-(trifluoromethyl) phenoxy]-2-nitrobenzoate) is the active
ingredient of two herbicides, Tackle and Blazer, which were origindly manufactured by two companies.
Both Tackle and Blazer are currently registered for use on food crops.

Toxicologica data are available on both products, however, the data on Tackle are more current,
complete and acceptable. Therefore, discussons of the toxicology of acifluorfen are predominantly
based on the data derived from the studies with Tackle, and where appropriate the data on Blazer are
aso utilized. It should be noted that Tackle contains about 20% to 24% of acifluorfen as the active
ingredient, whereas Blazer contains gpproximately 40% of acifluorfen.

Acifluorfen induces an increase in combined maignant and benign tumor incidence in two mouse
carcinogenicity studies employing different strains of mice (B6C3F1 and CR-CD-1) [HED Doc. No.
003410; 001099; 003963; 003409 (same as 003556)].

The HED Cancer Peer Review Committee (HED Doc. No. 007698 dated March 17, 1988) evauated

the toxicology data of this chemica and classified it asa B2 carcinogen (probable human
carcinogen). A valuefor Q," was calculated to be 3.55 x 102,

. HAZARD IDENTIFICATION

A. Acute Reference Dose (RfD) Subpopulation (Femaes 13+)

Study Selected: Developmentd Toxicity Study in Rats Guideline#: 83-3(a)
MRID No.: 00122743
Executive Summary:

In adevelopmentd toxicity study (MRID No. 00122743; Accession No. 071319), Tackle
“2S’ (22.4% a.i.) was administered to Crl:COBS CD (SD) BR rats (25/sex/dose) by
intubation at doses of 0, 20, 90, or 180 mg/kg/day from gestation days 6 through 19. Three
animas from the high-dose group died on test. Clinicd Sgns, such as excessve sdivation,
urine-stained fur of the abdomen, rales, decreased motor activity and chromodacryorrhea were
observed in the high-dose animals.  Clinical Sgns, excessve sdivation and piloerection, were
aso observed in the mid-dose animas. The mean body weights of the high-dose animaswas
sgnificantly (p<0.01) decreased from gestation day 13 to sacrifice. The change in body
weights of the high-dose anima's over the treatment period (days 6-19) and over the entire
gestationa period (days 0-20) were 35% and 26%, respectively, lower than the control values.



The NOAEL for maternal toxicity is 20 mg/kg/day. The LOAEL for maternal toxicity
is 90 mg/kg/day based on increasein clinical signs (including excessive salivation and
piloer ection).

A dgnificant increase (p < 0.0001) in resorptions in the high-dose group and significant
reduction (p< 0.01) in mean feta weights for both the mid- and high-dose groups were
observed. A sgnificant increase (p< 0.05 or 0.01) in anatomicd variaions was seen in the
mid- and high-dose groups. The variations included dightly dilated latera ventricles of the
brain, hemorrhage in the eyebdl, dight dilation of the rend pdvis, hemorrhage in either the
peritoned cavity or subcutaneous spaces, and minor changes in ossification (such as incomplete
ossfication of supra-occipita sternebraor thoracic centra). The NOAEL for developmental
toxicity is 20 mg/kg/day; the LOAEL for developmental toxicity is 90 mg/kg/day based
on the decreased fetal body weight and the increase in anatomical variations. This
study is classified as ACCEPTABLE/GUIDELINE and satisfiesthe guideline data
requirement for a developmental toxicity study (83-3a) in rats.

Dose and Endpoint for Risk Assessment: NOAEL=20 mg/kg/day; LOAEL=90

mg/kg/day based on the decreased fetal body weight and the increasein anatomical
variations.

Uncertainty Factor (s): An uncertainty factor of 100 was gpplied to account for inter-species
extrapolation (10 x) and intra-species variability (10 x).
ACUTE RfD (females13+) :
20 mg/kg/day = 0.2 mg/kg/day
100 (UF)
Comments about Study/Endpoint/Uncertainty Factor(s): Thisendpoint is appropriate for
females 13+ subpopulation only since the end point is an in utero affect.

ThisRisk Assessment is Required.

For General Population

Dose and Endpoint for Risk Assessment: No appropriate endpoint was identified for this
population group because there were no effects observed in ord toxicology studies including
materna toxicity in the developmentd toxicity studiesin rats and rabbits that are attributable to
asingle exposure [dosg].




Acute RfD: None.

B. Chronic dietary [Refer ence Dose (RfD)]

Study Selected: 2-generation reproduction study Guideline#: 83-4
MRID No.: 00155548
Executive Summary:

In a 2-generation reproduction study (MRID No0.00155548), Tackle “2S’ (21.1-21.6% a.i.)
was administered to Crl:COBS CD (SD) BR Rats (35/sex/dose) in the diet at levels of 0, 25,
500, or 2500 ppm (0, 1.25, 25, or 125 mg/kg/day based on a conversion factor of 1 ppm =
0.05g/kg/day). During the premating period, body weights and/or body weight gains of P1 and
F1 high-dose males and females were significantly decreased (p<0.05); the body weight
decrease in high dose F1 femad es perssted throughout gestation and lactation (10-25% at
various times of determination). In contrast, the food consumption in high dose animas was
greater than that of the controls a mgority of the measuring intervas. The food consumption in
mid- and low-dose groups was comparable to that of the contrals.

Thetest chemicd did not significantly affect any of the reproductive parameters. The NOAEL
for reproductivetoxicity isequal to or greater than 2500 ppm (125 mg/kg/day) the
highest dose tested and the LOAEL isnot established.

Microscopicaly, in both generations P1 and F1 femaes, administration of Tackle a mid- and
high-doses resulted in increased incidences of kidney lesions, characterized predominantly by
dilatation of tubules in the outer medulla. In high-dose second generation P1 males, therewas a
ggnificant increase in the incidence of pelvic dilatation (hydronephrosis) when compared to the
controls. The NOAEL for parental toxicity is 25 ppm (1.25 mg/kg/day) and the LOAEL
is500 ppm (25 mg/kg/day) based on kidney lesions, characterized predominantly by
dilatation of tubulesin the outer medulla, in femaes of both generations.

In both generations of offgpring, the body weight was significantly lower for high-dose litters (6-
19% decrease for F1 and 11-26% decrease for F2) a birth and on lactation days 7, 14, and
21 when compared to the controls. Other offspring effects observed were asfollows: Viability
indices (percentage of liveborn pups that survived to day 4 postpartum) were lower in F1
generation only when compared to the controls.  In F2 generation, the incidence of pups dying
between lactation days 1 and 4 was significantly increased (3-3.4%) for the mid- and high-dose



groups when compared to the controls.  In addition, in F2 generation, the incidence of grossly
observed kidney lesions, primarily dilatation of the pelvis, was sgnificantly increased a the
high-dose level when compared to the controls. The NOAEL for offspring toxicity is 25
ppm (1.25 mg/kg/day) and the LOAEL is500 ppm (25 mg/kg/day) based on decreased
viability and increased incidence of kidney lesons, characterized predominantly by dilatation of
pelvisin F2 generation. Thisstudy is classified as Acceptable/Guideline and satisfiesthe
guiddine data requirement for a multi-generation reproduction study (83-4) in rats.

Dose and Endpoint for Risk Assessment: NOAEL of 1.25 mg/kg/day based on kidney
lesons, characterized predominantly by dilatation of tubules in the outer medulla, in femaes of
both generations.

Uncertainty Factor(s): An uncertainty factor of 100 was applied to account for inter-species
extrapolation (10 x) and intra-species variability (10 x).

Chronic RfD = _1.25 NOAEL (mg/kg/day) =0.013 mg/kg/day
100 (UF)

Comments about Study/Endpoint/Uncertainty Factor (S):
Thelowest NOAEL in the most sensitive species.

C. Occupational / Residential Exposure

1. Dermal Absorption

Per centage (%) Dermal Absorption: 20% dermd absorption (see comments below).

A dermal absorption factor of 20% was estimated by the HIARC. The reasons are the
following:

A dermd penetration sudy inrats (M RID No.: 00156020) isavailable. The dataindicated
that the dermal absorption of acifluorfen following 10 hours exposure is 0.02% for doses of
10.2, 1.02 and 0.104 mg/rat. However, significant amounts of dose (1.3, 20 and 44% of
dosesat 10.2, 1.02 and 0.104 mg/rat, respectively) remained on the application site after
washing which indicates some binding to the skin and, therefore, is till available for absorption.
Because the duration of the study was only for 10 hours and up to 40% of the dose was il
present a this measurement intervd, it is presumed that there is a potentiad for continued
absorption. Therefore, the HIARC recommended aderma penetration vaue of 20%, which is
an average vaue of thetest materid remaining on the skin at 10-hours podst-trestment (after
washing). This20% vaueis aso supported by a 32% absorption value extrapol ated by
comparing LOAELs of ord and derma studies as shown below:  In the 21-day dermd toxicity
study (MRID No. 00122731), the LOAEL was 570 mg/kg/day based on mortality of 19/20
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animdss (both sexes) by day 8 of the sudy. In the developmentd toxicity study in rabbits
(MRID No. 107485), the LOAEL was 180 mg/kg/day based on mortality. A ratio of the
LOAELs based on the same endpoint in the same species indicated an gpproximate dermal
absorption rate of 32%.
ora LOAEL 180 mg/kg/day x 100
derma LOAEL 570 mg/kg/day
2. Short-Term Dermal (1 - 7 days)

Study Selected: Rat developmental toxicity study Guiddine#: 83-3 (a)
MRID No.: 00122743
Executive Summary: See Acute Dietary.

Dose and Endpoint for Risk Assessment: Oral NOAEL of 20 mg/kg/day based on the
decreased fetal body weight and theincreasein anatomical variations at 90 mg/kg/day
(LOAEL).

Comments about Study/Endpoint: A 21-day dermd toxicity study in rats (MRID No.
00122731) isavailable. The HIARC, however, sdected the oral developmental toxicity study
because the concern for the developmenta effects were seen in the rats and the fetal effects
are not evauated in the dermd toxicity study and thus the consequences of these effects of
concern cannot be ascertained for the derma route of exposure. Also, the devel opmenta
effects are presumed to occur after a single or multiple doses during the dosing period (12
days) which is appropriate for this exposure period of concern (1-7 days).

This Risk Assessment for Short-Term is Required.

3. Intermediate-Term Dermal (1-Week to Several M onths)

Rat developmental toxicity study  Guideline#: 83-3 (a)

MRID No. 00122743

Executive Summary: See Acute Dietary.

Dose and Endpoint for Risk Assessment: Oral NOAEL of 20 mg/kg/day based on the
decreased fetal body weight and theincreasein anatomical variations at 90 mg/kg/day
(LOAEL).

Comments about Study/Endpoint:  See short term.

ThisRisk Assessment is Required.



4. Long-Term Dermal (Several Monthsto Lifetime)

The current use pattern does not indicate a concern for Long-Term exposure or risk.
Thisrisk assessment isNOT required.

5. Occupational/ Residential Exposure—Ilnhalation (Any-Time Period)

Except for an acute inhdation toxicity study, the results of which place acifluorfen in Toxicity Category
IV (LCy > 6.9 mg/L), no other studies are available via thisroute. Therefore, the HIARC
selected the ord NOEL s of 20 mg/kg/day from developmentd toxicity study in rats for Short-Term and
Intermediate-Term inhalation risk assessments. Since an ord vaue is selected, route-to-route
extrapolation should be as follows:

Step 1. The inhdation exposure component (i.e., ug ai/day) usng a 100% absorption
rate (default value) and an application rate should be converted to an
equivalent oral dose (mg/kg/day)

Step 11. The derma exposure component (i.e., mg/kg/day) using a 20% dermd
absorption value and an gpplication rate should be converted to an equivalent
oral dose. Thisdose should then be combined with the converted oral dosein

Step I.
Step I11. To calculate MOE's, the combined dose from Step 11 should then be
compared to the ord NOEL of 20 mg/kg/day for both Short-Term and
Intermediate-Term exposures.
Thisrisk assessment isrequired for short and intermediate term inhalation exposure.

Based on the use pattern, Long-Term inhalation exposure risk assessment is not required.

D. Recommendation for Aggregate Exposurerisk Assessments

For acute aggregate exposure risk assessment, combine the high end exposure va ues from food +
water and compare it to the acute RfD.

For short- and intermediate-term aggregate exposure risk assessment, combine the average values from
food + water together with short or intermediate dermal (corrected for %DA) + short or intermediate
inhalation (corrected for %l A) exposure and compared to the oral NOAEL.

Based on the use pattern, chronic aggregate exposure risk assessment is not required.

E. Margins of Exposuresfor Occupational/Residential Exposur e Risk Assessments
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A MOE of 100 is adequate for occupational exposure and the MOEs for residentia (derma and
inhaation) exposure will be determined during risk characterization by the FQPA Safety Factor
Committee.



1. CLASSIFICATION OF CARCINOGENIC POTENTIAL

Acifluorfen induces an increase in combined maignant and benign tumor incidence in two mouse
carcinogenicity studies employing different strains of mice (B6C3F1 and CR-CD-1) [HED Doc. No.
003410; 001099; 003963; 003409 (same as 003556)]. The datawere evaluated by the HED
Cancer Peer Review Committee (HED Doc. No. 007698 dated March 17, 1988).

V. MUTAGENICITY

Adifluorfen was negative for inducing mutations in four of Sx acceptable guiddine sudies of the
standard battery of mutagenicity tests. These sudies satisfy mutagenicity testing requirements. In
addition to these studies, a microbia mutagenicity assay (MRID No. 41480101) and a CHO/HGPRT
mutation assay (MRID No. 41480103) were submitted; however, these studies are currently being
reviewed.

Adifluorfen was negdtive in the following sudies

In a bone marrow chromosomal analysis (MRID No. 00122741; Accession No. 071318), acifluorfen
was negative in male Sprague-Dawley rats up to the highest dose tested (1.37 g/kg/day) administered
for 5 consecutive days by ord gavage.

In agene mutation assay in somatic cellsin culture (MRID No. 00122739; Accession No. 071318),
acifluorfen was tested for the ability to induce forward mutations a the thymidine kinase (TK ™) locusin
mouse lymphoma cells with and without the metabalic activating system (S-9 fraction). Acifluorfen was
negative up to a cytotoxic concentration of 387.3 ug/ml (without S-9) and127.6 ug/ml (with S-9).
Thisstudy is classified as unacceptable/guideline and does not satisfy the guideline data
requirement for a mutagenicity study (84-2). The study would be upgraded to acceptableif the
positive control concentrationsand the mutation frequencies are reported.

In aprimary rat hepatocyte unscheduled DNA synthesisassay (MRID No. 00122742; Accession No.
071318), acifluorfen was negative up to a cytotoxic concentration of 50 ug/ml.

In adominant letha mutagenicity assay (MRID No. 00122738; Accession No. 071318), acifluorfen
was negative in mae Sprague-Dawley rats up to the highest dose tested (800 mg/kg/day) administered
for 5 consecutive days by ord gavage and allowed to mate over a 7-week period.

Acifluorfen was pogtive in the following sudies

In a sex-linked recessive lethd test in Drosophilia melangaster MRID No. 00122737; Accession No.
071318), acifluorfen was podtive in 2 parameters (Y chromosome loss and dominant lethal mutation
assays) but negeative in 3 parameters (sométic reversion of white-ivory, bithorax test of Lewis, and sex-
linked lethd assays).
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In amitotic recombination assay with Saccahromyces cerevisae (MRID No. 00148272; Accession
No. 071318), acifluorfen was postive up to a cytotoxic concentration of 15 mg/plate without S-9
fraction.

V. EQPA CONSIDERATIONS

1.

Neurotoxicity:

There are no neurotoxicity studies available for acifluorfen. Based on the published literature,
there were no indications that structurdly smilar compounds as a class (oxyfluorfen, nitrofen,
fomesafen, and lactofen) have neurotoxicity activity. However, neurotoxicity in the form of
clinical 9gns (such as excessive sdivation, urine-stained fur of the albdomen, rales, decreased
motor activity and chromodacryorrhea) and dightly dilated laterd ventricles of the brain was
observed in the developmentd toxicity study in rats (see developmenta toxicity study described
below). Therefore, in order to further define the neurotoxic potential in the developing
fetusthe HIARC recommended a developmental neurotoxicity study.

Developmentd Toxicity:

A. Rat Developmental Toxicity Study

Executive Summary:

In adevelopmentd toxicity study (MRID No. 00122743; Accession No. 071319), Tackle
“2S’ (22.4% a.i.) was administered to Crl:COBS CD (SD) BR rats (25/sex/dose) by
intubation at doses of 0, 20, 90, or 180 mg/kg/day from gestation days 6 through 19. Three
animas from the high-dose group died on test. Clinicd Sgns, such as excessve sdivation,
urine-stained fur of the abdomen, rales, decreased motor activity and chromodacryorrhea were
observed in the high-dose animas.  Clinical Sgns, excessve sdivation and piloerection, were
aso observed in the mid-dose animas. The mean body weights of the high-dose animaswas
sgnificantly (p<0.01) decreased from gestation day 13 to sacrifice. The change in body
weights of the high-dose anima's over the treatment period (days 6-19) and over the entire
gestationa period (days 0-20) were 35% and 26%, respectively, lower than the control values.
The NOAEL for maternal toxicity is 20 mg/kg/day. The LOAEL for maternal toxicity
is90 mg/kg/day based on increasein clinical signs (including excessive salivation and
piloer ection).

A dgnificant increase (p < 0.0001) in resorptions in the high-dose group and significant
reduction (p< 0.01) in mean fetad weights for both the mid- and high-dose groups were
observed. A sgnificant increase (p< 0.05 or 0.01) in anatomica variations was seen in the
mid- and high-dose groups. The variations included dightly dilated latera ventricles of the
brain, hemorrhage in the eyebdl, dight dilation of the rend pelvis, hemorrhage in either the
peritoned cavity or subcutaneous spaces, and minor changes in ossification (such asincomplete
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ossfication of supra-occipital sternebraor thoracic centra). The NOAEL for developmental
toxicity is 20 mg/kg/day; the LOAEL for developmental toxicity is 90 mg/kg/day based
on the decreased fetal body weight and the increase in anatomical variations. This
study is classified as ACCEPTABLE/GUIDELINE and satisfiesthe guideline data
requirement for a developmental toxicity study (83-3a) in rats.

B. Rabbit Developmental Toxicity Study

Executive Summary: In adevelopmental toxicity study (MRID No. 00122744, Accesson
No. 071319), Tackle“2S’ (22.4% a.i.) was administered to New Zedand White rabbits
(16/sex/dose) by intubation at doses of 0, 3, 12, or 36 mg/kg/day from gestation days 6
through 29.

No datidicdly sgnificant differences were noted in materna body weights, body weight gains,
numbers of corporalutea, implantationg/litter, resorptions, pregnancy rate, or implantation rate
among al groups. Based on these data, the NOAEL for maternal toxicity for acifluorfen is
equal to or greater than 36 mg/kg/day (highest dose tested) and the LOAEL isnot
established.

No evidence of trestment-related effects on mean fetad weights, anatomical variations,
maformation, or dterationsin sex ratios of surviving fetuses were seen.

Under the conditions of this study, the NOAEL for developmental toxicity was equal to or
greater than 36 mg/kg/day (highest dosetested). The LOAEL for developmental
toxicity was not established.

Thisstudy isclassified as UNACCEPTABLE/GUIDEL INE and does not satisfy the
guideline data requirement for a developmental study (83-3b) in rabbits because the
study showed no maternal or embryo/fetal toxicity.

C. Rabbit Developmental Toxicity Study (1976 study)

Executive Summary: A new executive summary and DER is being prepared for a
developmental toxicity study (Accession No. 107485) with Blazer (39.85% a.i.). Based onthe
preiminary review of this study (memo from D. Anderson and S. Makristo P. Wagner and M.
loannou, dated 1/28/99), acifluorfen caused trestment related embryo and fetal death but no
gpecific CNS or other maformations. The NOAEL for maternd toxicity is 60 mg/kg/day and
LOAEL is 180 mg/kg/day based on maternd death and materna weight. The NOAEL for
fetd toxicity is 60 mg/kg/day and LOAEL is 180 mg/kg/day based on resorptions and fetal
death.

Reproductive Toxicity:
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Executive Summary:

In a 2-generation reproduction study (MRID No0.00155548), Tackle “2S’ (21.1-21.6% a.i.)
was administered to Crl:COBS CD (SD) BR Rats (35/sex/dose) in the diet at levels of 0, 25,
500, or 2500 ppm (0, 1.25, 25, or 125 mg/kg/day based on a conversion factor of 1 ppm =
0.05 mg/kg/day).During the premating period, body weights of P1 and F1 high-dose maes
and femaes were sgnificantly decreased (p<0.05); the body weight decrease in high dose F1
femdes perdgsted throughout gestation and lactation (10-25% at various times of
determination). In contrast, the food consumption in high dose animals was greeter than that of
the controls at mgority of the measuring intervas. The food consumption in mid- and low-dose
groups was comparable to that of the controls. The test chemica did not sgnificantly affect any
of the reproductive parameters. The NOAEL for reproductive toxicity isequal to or
greater than 2500 ppm (125 mg/kg/day) the highest dosetested and the LOAEL isnot
established.

Microscopicaly, in both generations P1 and F1 femaes, administration of Tackle a mid- and
high-doses resulted in increased incidences of kidney lesions, characterized predominantly by
dilatation of tubulesin the outer medulla. In high-dose second generation P1 males, therewas a
sgnificant increase in the incidence of pelvic dilatation (hydronephrosis) when compared to the
controls. The NOAEL for parental toxicity is 25 ppm (1.25 mg/kg/day) and the LOAEL
is 500 ppm (25 mg/kg/day) based on kidney lesons, characterized predominantly by
dilatation of tubulesin the outer medulla, in femaes of both generaions.

In both generations of offgpring, the body weight was significantly lower for high-dose litters (6-
19% decrease for F1 and 11-26% decrease for F2) at birth and on lactation days 7, 14, and
21 when compared to the controls. Other offspring effects observed were as follows: Viability
indices (percentage of liveborn pups that survived to day 4 postpartum) were lower in F1
generation only when compared to the controls.  In F2 generation, the incidence of pups dying
between lactation days 1 and 4 was significantly increased (3-3.4%) for the mid- and high-dose
groups when compared to the controls.  In addition, in F2 generation, the incidence of grossly
observed kidney lesions, primarily dilatation of the pelvis, was sgnificantly increased a the
high-dose level when compared to the controls. The NOAEL for offspring toxicity is 25
ppm (1.25 mg/kg/day) and the LOAEL is500 ppm (25 mg/kg/day) based on decreased
viability and increased incidence of kidney lesons, characterized predominantly by dilatation of
pelvisin F2 generation. Thisstudy is classified as Acceptable/Guideline and satisfiesthe
guiddine data requirement for a multi-generation reproduction study (83-4) in rats.

Additiond informeation from the literature

There are no additiona neurotoxicity studies or developmenta neurotoxicity sudiesvia
inhaation or any other routes from the published literature.

Determination of Susceptibility
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The data base is complete for determining susceptibility. There are adequate developmenta and
reproduction studies.

The data provided indication of increased susceptibility of ratsto in utero exposure to acifluorfen. In
the prenata developmentd toxicity study in rats, developmentd toxicity at 90 mg/kg/day was seenin
the presence of minimd maternd toxicity at 90 mg/kg/day. The NOAEL for developmental
toxicity is 20 mg/kg/day; the LOAEL for developmental toxicity is 90 mg/kg/day based on the
decreased fetal body weight and the increase in anatomical variationsincuding dilated laterd
ventricles of the brain.

The data provided no indication of increased susceptibility of rabbitsto in utero exposure to
acifluorfen. Inthe prenatd developmentd toxicity study in rabbits, no evidence of developmenta
toxicity was seen even in the presence of maternd toxicity at the highest dose tested.

In the two-generation reproduction study in rats, effectsin the offspring were observed only at or above
trestment levels which resulted in evidence of parentd toxicity.

Neurotoxicity in theform of clinica sgns (such as excessve sdivation, urine-stained fur of the
abdomen, rales, decreased motor activity and chromodacryorrhea) and dightly dilated lateral ventricles
of the brain was observed in the developmenta toxicity study in rats at the dose leve of 90 and 180

mg/kg/day.

In conclusion, thereisincreased susceptibility for infants and children based on evidence of
neurotoxicity from the developmental toxicity study in rats.

6. Recommendation for a Devel opmental Neurotoxicity Study

Based on the available data, the HIARC concluded that a developmenta neurotoxicity study is
recommended.

I. Evidence that suggest requiring a developmenta neurctoxicity study:

The HIARC bedlievesthat here is evidence from the developmenta toxicity study that there
would be potentid for developmentd neurotoxicity. Evidence of trestment-related anomalies
in the development of the fetd nervous system were observed in the prenata devel opmental
toxicity sudy inrats, a the maternaly toxic ord dose of 90 mg/kg/day asindicated by a
ggnificant increase (p < 0.0001) in resorptions in the high-dose group and significant reduction
(p< 0.01) in mean fetal weights for both the mid- and high-dose groups. A significant increase
(p< 0.05 or 0.01) in anatomicd variations was seen in the mid- and high-dose groups. The
vaiaionsincluded dightly dilated laterd ventricles of the brain, hemorrhage in the eyebal, dight
dilation of the rend pelvis, hemorrhage in ether the peritoned cavity or subcutaneous spaces,
and minor changesin ossification (such as incomplete ossfication of supra-occipita sternebra
or thoracic centra). The HIARC can not discount the increased incidence of dilated |atera
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ventricles of the brain because historicd datafor the incidence were not avallable.

In order to further define the neurotoxic potential in the developing fetusthe HIARC
recommended a developmental neur otoxicity study.

i. Evidence that do not support a need for adevelopmenta neurotoxicity study:
Neurotoxic compounds of smilar structure were not identified.

7. Determination of the FQPA Safety Factor:

The HIARC, based on hazard assessment alone, recommends that the additional 10 x factor be
retained because of the following:

Developmentd toxicity study showed increased sengtivity in fetuses as compared to materna
animasfallowing in utero exposuresin rats and the need for a developmental neurotoxicity
sudy inrats.
The find recommendation on the FQPA Safety Factor, however will be made during the risk
characterization by the FQPA Safety Committee.

V1. HAZARD CHARACTERIZATION

Thetoxicity dataindicate that acifluorfen has low acute ord, dermd and inhdation toxicity. Itisnot a
skin sengtizer.  However, it causes severe eye and moderate skinirritation.  The subchronic feeding
Sudy in rats and mice shows a decrease in body weight and Sgns of liver toxicity characterized by
increased liver weight and increased incidence of cdllular hypertrophy. The chronic feeding toxicity
Sudy in rats, mice and dogs demongtrated that acifluorfen induced liver toxicity (acidophilic celsin the
liver and increased liver weight) and kidney toxicity (nephritis/pyelonephritis and increased kidney
weight). The carcinogenicity data showed that acifluorfen produced an increase in incidence of liver
and somach tumorsin mice but not inrats.  Acifluorfen produced developmentd toxicity in rats but
not in rabbits and it did not affect reproductive parametersin rats. Acifluorfen showed mutagenic
activity in 2 of the 6 assays.

Acifluorfen was rapidly absorbed ordly and diminated mainly in the urine (46-58% of the dose) and
feces (21-41% of the dose). The mgor component present in urine and feces was unchanged
acifluorfen and amine metabolite. No tissue accumulation was observed.

Thereis high confidence in the chronic RfD of 0.013 mg/kg/day. Thiswas based on the NOAEL of
1.25 mg/kg/day from the 2-generation reproduction study in rat and uncertainty factor of 100. The
LOAEL for parental toxicity is 25 mg/kg/day based on kidney lesons, characterized
predominantly by dilatation of tubulesin the outer medulla, in femaes of both generations.
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The database is adequate to evaluate FQPA assessment and conssts of developmentd studiesin the
rat and rabbit, and a two generation reproduction study in the rat. Based on the findingsin the
developmentd toxicity study in rats, there gppears to be an increased severity of effects noted in the
offgoring a materndly toxic doses.  Neurotoxicity in the form of clinica sgns (such as excessve
sdivation, urine-stained fur of the abdomen, rales, decreased motor activity and chromodacryorrheg)
and dightly dilated laterd ventricles of the brain was observed in the developmentd toxicity study in rats
at the dose level of 90 and 180 mg/kg/day .

VII._DATA GAPS

Developmenta neurotoxicity study in rét.

VIIl. ACUTE TOXICITY

Acute Toxicity of Acifluorfen Technical®

Toxicity
Guiddine Study Type MRIDs# Results Category
No.
81-1 AcuteOral 00071887 L D5, =1540 mg/kg 1
(rats)’
(dog)® 00071889 LD, = 186 mg/kg I
81-2 Acute Dermal 00122725 LDy, > 2000 mg/kg 1
(rabbits)
81-3 Acute Inhalation | 00122726 LC-, > 6.9 mg/L (\Y
81-4 Primary Eye 00126597 Severeeyeirritant I
[rritation
81-5 Primary Skin 00126597 M oder ate dermal [
[rritation irritant
81-6 Dermal 00122728 Not a skin sensitizer
Sensitization

a a20.2-23.25% (W/V) aqueous dispersion of Acifluorfen technical (TACKLE)
b: a40% (W/V) aqueous dispersion of Acifluorfen technical (BLAZER)
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IX. SUMMARY OF TOXICOLOGY ENDPOINT SELECTION

The doses and toxicological endpoints selected for various exposure scenariosare
summarized below.

EXPOSURE DOSE ENDPOINT STUDY
SCENARIO (mg/kg/day)
Acute Dietary NOEL =20 Decreased fetal weight and Developmental—
(Female 13+) increased incidences of dilated laterdl | rat
ventricles of the brain MRID No.
00122743
UF=100 Acute RfD = 0.2 mg/kg/day
Acute Dietary none no endpoint established
(General
population) none none
Chronic Digtary | NOEL=1.25 based on kidney lesions, 2-generation
characterized predominantly by reproduction— at
dilatation of tubulesin the outer MRID No0.00155548
medulla, in femaes of both
generations
UF=100 Chronic =0.013 mg/kg/day
Short-Term @ oral Decr eased fetal weight and Developmental—
(Dermal) NOEL =20 increased incidences of dilated lateral | rat
ventricles of the brain MRID No.
00122743
I ntermediate- oral Decreased fetal weight and Developmental—
Term (Dermal) NOEL =20 increased incidences of dilated laterd | rat
ventricles of the brain MRID No.
00122743
Long-Term None Not required under theregistered use patterns
(Dermal)
Inhalation oral Decreased fetal weight and Developmental—
(short & NOEL=20 increased incidences of dilated laterdl | rat
inter mediate) ® ventricles of the brain MRID No.
00122743
Inhalation (long) | None Not required under theregistered use patterns

a=Sincean oral NOEL was selected, a dermal absor ption factor of 20% should be used in route-to-route

extrapolation.

b = Sincean oral NOEL was selected, an inhalation absor ption factor of 100% (default value) should be used in
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route-to-route extrapolation.

C:\acifluorfen\finalHAZ March 1, 1999
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